To measure the independent correlates of excess body weight and obesity in Quebec in 1993 and 1997. DESIGN: A population-based, cross-sectional survey in three settings in the province of Quebec. SUBJECTS: A total of 10014 individuals aged 18-64 y. MEASUREMENTS: Excess body weight was defined as a body mass index (BMI) (self-reported weight and height) greater than or equal to 25 kg/m 2 and obesity as BMI greater than or equal to 30 kg/m 2 . Data were collected by a questionnaire completed at home by the participants. Diet was assessed by a food frequency questionnaire. RESULTS: The correlates varied according to gender. While university achievement, smoking habit and physical activity level reduced the risk of excess body weight in both genders, increased dietary fat intake was positively associated with overweight and obesity in men only. In women, greater family income lowered the risk of having a BMI over 25. Increasing age, speaking a language other than French and living in a rural environment elevated the risk. CONCLUSION: Future interventions for the control of obesity should be gender-specific. Target groups should include individuals with low education, those living in rural environments and non-caucasian women. Dietary interventions should target men in particular.
Introduction
Obesity is one of the main public health problems in North America. 1, 2 From 1981 to 1996, the prevalence of overweight in Canada (BMIZ25 kg/m 2 ) increased from 48 to 57% in men and from 30 to 35% in women. During the same period, the prevalence of obesity (BMIZ30 kg/m 2 ) also rose from 9 to 14% in men and from 8 to 12% in women. 2 In 1997, the direct cost of obesity in Canada was estimated at 1.8 billion dollars. 3 Obesity is a multifactorial disease. In addition to genetic factors, 4 excess weight is associated with energy and fat intake and lack of physical activity, 5, 6 while social, economic and cultural factors influence dietary and physical activity behaviours and, hence, weight status. Correlates of obesity have been shown to differ according to race 7 and gender 8 and include age, gender, education, leisure-time physical activity, smoking status and ethnicity. 6, 7, 9, 10 The objectives of this study were to identify the correlates of excess weight and obesity in three populations from the province of Quebec, Canada.
Methods
The objectives of this study were attained in a secondary analysis of the Quebec Heart Health Demonstration Project (QHHDP). The QHHDP was a 4-year multifactorial intervention project aimed at improving dietary habits, physical activity level and preventing smoking in three settings (urban, suburban and rural) of the province of Quebec. The urban setting was a high population density, low socioeconomic status neighbourhood in south central Montreal, with a strong multiethnic composition 11 (in 1993, 49%
French-speaking, 17% English-speaking and 34% other languages). The suburban setting was located 20 km north of Montreal, had lower population density and was composed of a middle-class population, most of which commuted to Montreal for work. The rural setting, located 500 km east of Montreal city, was a low socio-economic status (SES) area with very low population density. Details of the program have been published elsewhere. 12 High SES areas were not selected for the QHHDP because individuals with high SES have lower rates of CVD mortality and morbidity and generally healthier lifestyles. In total, 10 014 men and women took part in two crosssectional surveys and completed a questionnaire either in 1993 in the pre-intervention period or in 1997, after the intervention. Nutritional interventions consisted of massmedia initiatives, conferences, supermarket tours, skills development and distribution of healthy recipes. 12 Along with questions on socio-demographic variables, the participants completed a food frequency questionnaire (FFQ). The questionnaire, adapted from the Ammerman FFQ, 13 consisted of 32 questions focusing on total fat, saturated fat and dietary cholesterol intake. The original questionnaire was adapted for the Quebec population and validated against seven 24-h dietary recalls (r ¼ 0.33 for total energy, 0.40 for total fat 0.45 for saturated fat and 0.24 for cholesterol intake). Although the correlation coefficient for cholesterol intake was low, the correlations for total and saturated fat were comparable to other similar instruments.
14 According to answers to each of the FFQ questions, a score was given, reflecting the quality of the diet (higher scores indicating the worst quality diet). For example, to the question: How many times a week do you usually eat mayonnaise or creamy salad dressing? If the respondent answered once or less, a score of 0 was given; a score of 1 was assigned to 2 or 3 times a week, and, finally, a score of 2 was given for 4 times or more a week. A global dietary index (GDI), expressing global diet quality, was created by calculating the mean of those 32 individual scores. Higher scores on the GDI represent diets higher in total fat, saturated fat and cholesterol. Intentions of improving the diet within the following 4 months was assessed by five questions: During the next 4 months, do you intend to: (1) Eat more lean ground beef, round steak and ribs without fat? (Yes or No), (2) Eat more chicken or fish?, (3) Drink or use more skim milk?, (4) Eat more low-fat dairy products: ice milk, frozen yogurt, light yogurt and low-fat cheese? (5) Eat more low-fat cold cuts: pressed chicken, smoked turkey and lean ham? A single variable was built as follow: 0 ¼ none of the five intentions; 1 ¼ any one of the intentions; 2 ¼ any two of the intentions; 3 ¼ any three of the intentions; 4 ¼ any four of the intentions; 5 ¼ all of the intentions.
Physical activity level was assessed by the previously validated question: 15 
Statistical analyses
Analysis of variance was conducted on health and sociodemographic variables.
Inter-group differences were tested for year (1993 vs 1997), gender and group (experimental or control). The group*year interaction was tested in order to evaluate the impact of the intervention on those variables. All variables were transformed into dummy variables in order to calculate the odds. The GDI was divided into quartiles, with the first quartile representing better quality diet. Variables suspected to influence weight were tested by bivariate logistic regression with either BMI equal to or over 25 (excess weight) or BMI equal to or over 30 (obesity) as the dependent variable. Variables tested against the BMI included education, income, age, years of residence in the community, the GDI, language spoken at home, smoking status, physical activity, reported health problems and intentions of improving dietary behaviours. Significant variables at p o0.05 were retained for the final model. As the marginally significant time*group interaction (P ¼ 0.058) for the prevalence of obesity indicated that the intervention might have had an effect on this (but not other) variable, group membership (experimental vs control) was forced into the equation first. All the other independent variables were entered simultaneously (enter method) in a second block. Significant correlates were ascertained by multivariate logistic regression.
Results
The sample included 10 014 adults, 4338 men and 5676 women. The mean age was 39.9 (S.d. ¼ 5.7) y, mean BMI was Health or socio-demographic variable means and prevalence are described according to group, year and gender in Table 1 . Analysis of variance demonstrated a main effect for gender and year for most variables. The impact of the program was tested by the group*year interaction, which showed no influence of the intervention on main health variables (dietary score, reported health problems, smoking status, physical activity, dietary intentions and BMI). Only BMIZ30 showed marginally significant group*year interaction (P ¼ 0.058). As the direction and magnitude of the associations were the same in 1993 and 1997, the two years were combined for multivariate analysis. Table 2 shows the proportion of the sample with overweight and obesity across different levels of the variables. Table 3 shows the independent correlates of BMIZ25 and of BMIZ30. Among males, those who attained university level were significantly less likely to be overweight or obese (28 and 37% lower risk, respectively). Among women, the risk of overweight was significantly reduced with increasing level of education, while only those with university education had lower risk of obesity. The effect of income on the risk of overweight and adiposity was inconsistent.
Increases in total fat, saturated fat and cholesterol intakes were associated with an elevated risk of being overweight and obese in men but not in women. Men in the last quartile of the GDI were 2.3 times more likely to have a BMIZ30 than men in the first quartile of the GDI. In women, age increased the risk of having a BMI over 30.
As expected, reported health problems were associated in all groups with overweight and obesity. In all groups, smokers were less likely to have excess weight. Exercising at least once a week reduced the risk of having a BMI equal or over 25 and 30 by 10-16%. Intentions to improve various aspects of the diet were generally not associated with excess weight. Finally, women in rural areas were 1.3 times more likely to have a BMI over 25 and 2.1 times more likely to be obese than urban women. Separate analyses between urban, suburban and rural settings and by year (1993 vs 1997) revealed similar results (data not shown).
Discussion
This study found several correlates of excess weight which varied according to gender. Similar to other studies, 9, 18 education level and in particular university education was inversely associated with BMI.
Fat intake, expressed in our GDI, was significantly associated with overweight and obesity in men but not in women. Previous studies suggest that people who consume low-fat dairy foods frequently have a higher adjusted mean BMI than those who rarely/never consume them. 19 In the FINRISK Studies, 6 women choosing skim milk and men choosing low-fat milk were more likely to be obese than those not drinking milk at all. In contrast, new studies report that milk and its calcium content protect against obesity. 20 The relationship of fat intake to weight is still controversial. While Willett reported that fat consumption between 18 and 40% of energy intake has little or no effect on adiposity, 21 others have linked fat energy 5 or high-fat diets with obesity. 22 The type of fat may also have a differential impact on obesity. 23 In the FINRISK studies, those using butter or butter-oil-fat spread were less likely to have a weight problem than those applying nothing on bread, while consumption of sausages in women increased the risk. Greater leisure time activity was also inversely associated in both genders with obesity in the FINRISK Studies 6 and level of exercise was also negatively associated with the BMI among women. 19 In our sample, leisure-time physical activity showed a small protective effect against excess weight. As discussed by Erlichman, 24 the level of activity needed to influence body weight may be higher than that recommended for fitness. The presence of health problems almost doubled the risk of both overweight and obesity, reflecting the well-established relationship between illness and excess weight. Rural female residents were more likely to be overweight or obese than urban or suburban women. A previous analysis of our data 25 revealed that the rural environment was associated with a poorer diet. It is possible that rural residents have less access to health resources and to a variety of fresh foods. A similar relationship was found by Ramsey and Glenn 26 in a female population in which suburban women had better health and weight profiles than rural and urban women. In a Palestinian population, the BMI was higher in urban compared to rural women. 27 Limitations of the study
The main limitation of this study is the fact that weight and height were self-reported. 28 Although self-reported data are highly correlated with measured data, 16, 17 using those data may yield some misclassification. 29, 30 Also, the waist : hip ratio or waist circumference may be better tools to measure the health impact of excess fat. 31, 32 Links with our GDI may have been diluted by the fact that obese people often underreport their energy intake.
5,33
The single measure of physical activity may dilute its true association with weight status. More comprehensive measurement of physical activity, the use of objective measures (pedometer, etc) and measurement of sedentary behaviours (television viewing, etc) would have provided a more complete assessment of the association between physical activity and excess body weight. Other limitations include FFQ constraints 34 and the construction of the GDI. 25 Overweight and obesity I Huot et al Overweight and obesity I Huot et al a Global Dietary Index: scores range from 0 to 2, with 2 indicating higher fat overall diet. GDI was divided in to quartiles, highest quartile representing the diet highest in fat.
